Whitten (1956) showed that 8-cell mouse embryos develop into blastocysts in a simple chemically defined medium containing glucose, and McLaren & Biggers (1958) (Brinster, 1965) , and that these 2-cell stages develop into blastocysts in organ cultures of the ampullary region of the Fallopian tube. The unknown requirements provided by the Fallopian tube appeared to operate only in the intermitotic period between the first and second cleavage. In this paper we describe a simple chemically defined medium in which the eggs of certain hybrid mice develop from the 1-cell stage to the blastocyst completely in vitro. These blastocysts are capable of implantation and thus we have overcome the final barrier which prevented complete development in vitro of the pre-implantation stages of a mammal independent of the female genital tract.
(Received 1st June 1968) Whitten (1956) showed that 8-cell mouse embryos develop into blastocysts in a simple chemically defined medium containing glucose, and McLaren & Biggers (1958) demonstrated that blastocysts cultured in this way produce normal mice when transferred into uteri of foster mothers. Whitten (1957) also showed that late 2-cell mouse embryos developed into blastocysts if lactate was incorporated in the medium but earlier stages did not cleave under these conditions. Thus the observation that mouse zygotes develop into normal blastocysts in the lumen of oviducts in organ cultures (Biggers, Gwatkin & Brinster, 1962) suggested that special conditions for initial development are provided by the tube. Recently, Whittingham & Biggers (1967) demonstrated that 1-cell embryos cleave to the 2-cell stage in a simple medium containing lactate and pyruvate (Brinster, 1965) , and that these 2-cell stages develop into blastocysts in organ cultures of the ampullary region of the Fallopian tube. The unknown requirements provided by the Fallopian tube appeared to operate only in the intermitotic period between the first and second cleavage. In this paper we describe a simple chemically defined medium in which the eggs of certain hybrid mice develop from the 1-cell stage to the blastocyst completely in vitro. These blastocysts are capable of implantation and thus we have overcome the final barrier which prevented complete development in vitro of the pre-implantation stages of a mammal independent of the female genital tract.
Eggs were obtained from F1, C57BL/10J\m=x\SJL/J females on the morning on which a copulation plug was observed after pairing with a BALB/cDg or F1 BALB/cDg\m=x\129/J male. The cumulus was completely removed by hyaluronidase in Dulbecco's phosphate-buffered saline (pH 7\m=.\2, 440 U.S.P. units/ml), and the eggs were washed twice with the culture medium, inspected for pronuclei and polar bodies, and then cultured in 1 ml of medium in 5-ml plastic tubes using the method described by Biggers, Whitten & Whittingham (1968) .
The composition of the medium is presented in Table 1 .
One hundred and sixty-three 1-cell eggs from the hybrids were cultured in this manner and 122 apparently normal blastocysts, many of which were expanded, developed at the normal rate. Five viable offspring were obtained from eighteen of these blastocysts after they were transferred to uteri of foster mothers. In contrast, blastocysts were observed less frequently when eggs from 400 W. K. Whitten (Table 2 ). In the case of the random bred oocytes, late 2-cell embryos cultured simultaneously with the 1-cell embryos readily developed to blastocysts while the 1-cell embryos did not.
The observation that the zygotes of this hybrid mouse will develop to normal blastocysts in a chemically defined medium shows that the block to development in the intermitotic period between first and second cleavage observed previously is not due to the lack of a specific molecule secreted by the Fallopian tube which triggers this stage of development. In fact the combined evidence from the culture of mouse embryos in vitro in chemically defined media now shows that early development is not regulated by specific 
